Introduction
of phos~hate buffers in the reconstitution of vanadium Peroxo-vanadium systems are important for a variety of reasons including their role in oxidation catalysis (1, 2) and biochemical relevance (3) (4) (5) (6) (7) (8) (9) . Suitable heteroligands are known to bring about stability to such systems enabling isolation in the solid state, for instance, NH,[VO(02)2-(C1&I8N2)], which was synthesized by Vuletic and Djordjevic (10) and crystallographically characterized by Szentivanyi and Stomberg (1 1). In addition, the synthesis and structural assessment of several NO-donor-peroxo-vanadium(V) complexes with pyridine-2-carboxylate (1, 12) , pyrazine-2-carboxylate ( l ) , pyridine-2,6-dicarboxylate (13) , iminodiacetate (14) , and N-(2-oxidophenyl)salicylidinaminate (2) as the heteroligands are notable contributions to the domain of peroxo-chemistry of the metal. Over the past few years, we have been working in this area (15, 16) and our major emphasis has been on the development of newer synthetic methodologies as well as to synthesize new compounds. The selection of heteroligands is important and the coligands chosen for the present studies include 8-quinolinol and phosphate. While the importance of 8-quinolinol as a ligand has already been emphasized (17, IS), our concern with phosphate was to ascertain if it would form a peroxo(phosphato)vanadium(V) species. Such a complex is expected to be of considerable interest in the context of the vanadate-phosphate antagonism in physiology and the use 'present address: Department of Chemistry, Indian Institute of Technology, Kharagpur 72 1 302, India.
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A bromoperoxidase. Since a citrate/phosphate buffer was used in the purification process of bromoperoxidases (3, 4, 19) containing vanadium(V), the possibility of phosphate coordination with a peroxovanadate(V) cannot be ruled out. Indeed, there has been definite evidence to support the formation of a mononuclear monophosphato-vanadium complex in aqueous solutions (20, 21) . In this paper, the synthesis and physico-chemical char- 
Experimental
The chemicals used were all reagent grade products. The IR spectra were recorded on a Perkin Elmer model 983 spectrophotometer. The laser Raman (LR) spectra were recorded at ambient temperatures on a. SPEX Ramalog model 1403 spectrometer using the line at 6471 A of a Krypton laser from a Coherent model Innova 90-K(UV) as the excitation source. The UV-visible spectra were recorded in water or DMF solutions on a Hitachi model 330 spectrophotometer. Molar conductances were measured either in conductivity grade water or in DMF using a Systronics type 304 digital direct-reading conductivity bridge. The pH values of the reaction solutions were measured with a Systronics type 335 digital pH meter and also with pH indicator paper (BDH). The 'H NMR spectra were recorded in deuterated DMSO using a Varian 390 90-MHz spectrometer. Tetramethyl silane (TMS) was used as the internal standard. Carbon, hydrogen, and nitrogen were determined by microanalytical methods (Micro-Analysis Lab., Depart-ment of Chemistry, NEHU, Shillong-793003). Vanadium, peroxide, and phosphate were estimated by the methods given in our earlier papers ( 15, 22 49 mmol) and 88% phosphoric acid ( I cm', 17.85 rnmol, density 1.75 g cm-j) was reacted with 30% hydrogen peroxide (15 cm7, 132.36 mmol) in an ice-bath with stirring. A clear red solution thus obtained was stirred for ca.15 min followcd by the addition of aqueous ammonia (specific gravity 0.9) or 20% KOH solution until the reaction medium attained a pH value of 6 with its colour turning to yellow. An addition of ethanol to this precipitated out a yellow niicrocrystalline product. The compound was filtered off, washed two or three times with ethanol, and finally dried in vacuo over concentrated HISO,. 
Results and discussion
Vanadium has a strong affinity for peroxide (0,'-) and the composition of a peroxo-vanadium species is pH dependent (1 5 , 16, 23-26 ). The number of coordinated 0,'-generally increases as the solution pH value is raised. In one of the present reactions, the interaction of V,O, with hydrogen peroxide and a solution of 8-quinolinol (QH) in each of the donor solvents (L) (L = EtOH, DMSO, DMF, or THF) was conducted at pH 2. This led to the synthesis of new heteroligand monoperoxovanadium(V) compounds of the type [VO(O,)QL] in very high yields. QH was dissolved in the chosen organic solvents (L) so that an option for the formation of quaternary complexes existed. Since monoperoxo complexes of the metal are far less frequently encountered, it was one of our concerns to improvise a route to such species. Accordingly, the pH value of ca. 2 attained spontaneously was not raised so that the goal could be achieved. In contrast, the successful synthesis of complex peroxovanadates(V) containing HPO,'-as the heteroligand was possible from the reaction of VzO, with phosphoric acid (H3P04) and H,O,, only when the pH value was raised to 6.
The products isolated at pH values < 6 , though containing both peroxide and phosphate, were inconsistent in regard to their compositions. A comparatively higher pH value is believed to have directed the formation of the ternary di- Table 1) . The v(0-0) bands lie in the region 850-890 cm-I in the IR spectra, while similar modes occur between 855 and 880 cm-' in the Raman spectra of the compounds so far investigated by us. In other words, the vibrational spectra of the coordinated peroxide seem to be independent of the nature of the heteroligands present in the complex peroxo-vanadium(V) species. 
